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BACKGROUND 

The invention relates to facilitating a user's ability to read electronic document content 
on a display device such as a computer monitor. 
5 The term "content" encompasses a wide variety of information including text, images, 

multimedia presentation, or any combination of them. Computer program applications are widely 
used to display and manipulate such content. A user of a computer system can access content that 
is stored locally or remotely. Computer systems generally provide a graphical user interface 
(GUI) that provides windows of the kind that allow applications to display content in a display 

10 pane. Tools that allow the user of a computer to move comfortably through the text of an 

electronic document or an image display are important and are included in various forms in 
GUI applications. Reading on a computer display requires eye movement. The process 
becomes more challenging when the reading requires following the displayed text movement 
if text is scrolled to reveal the previously unseen text. When the text displayed on the 

15 computer screen is scrolled, the user must follow the movement of the text to know where 
the reading had left off before continuing the reading of the now visible text. 

A number of techniques currently exist for scrolling text. Most conmionly, text is 
scrolled by jumping to the next screenfiil of text. The displayed text disappears and the new 
text appears. Another technique is scrolling one line at a time and thus moving text until it 

20 reaches the top of the screen. In another technique, the user drags the scrollbar. This 

technique becomes cumbersome when working with a large document because it increases 
already highly sensitive scrollbar movement. It is also possible to drag the text or the image. 
This typically requires a significant mouse movement as the drag often traverses most of the 
height of the screen. It also may introduce a problem inadvertently changing the horizontal 

25 alignment of the page any time the page is wider than the window as a hand drag tool 
typically drags in both the x- and the y-directions. 
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SUMMARY 

The invention facilitates a user's ability to view and understand a document being 
viewed on an electronic display. Because the invention combines smooth scrolling and a 
visual indicator, a user is easily able to differentiate between previously read and unread 
5 portions of the document. Although most generally applicable to text documents, the 
invention is also applicable to documents containing graphic and multimedia objects. 

In response to a user input requesting a "show me" operation, a visual indication is 
added to the displayed text as a reference mark at a point selected by the user. This indicator 
is intended to delineate the previously read part of the document from a further portion of the 

10 document. The document is then smooth-scrolled until the location in the document that was 
selected by the user is at or close to a target location. If the location has text, the text is 
displayed. If the location has a graphic or multimedia object, the object is optionally 
displayed in a way appropriate to the size and nature of the object. 

Thus, the invention provides methods and apparatus, including computer program 

15 products, for displaying a document on a display device. Methods include receiving a user 
input selecting a location in a document displayed in a display pane and requesting a show- 
me operation, and, in response to the input, displaying a visual reference mark indicating the 
selected location in the pane, then smoothly scrolling the document and the reference mark in 
the pane until the selected location is at a target location in the pane, and then removing the 

20 visual reference mark. 

Particular implementations can include on or more of the following features. The 
user input selects a location corresponding to a line of text. The user input selects a location 
corresponding to a graphic object. The user input selects a location corresponding to a video 
object. The user input can point to a text location in the document, draw the reference mark 

25 as a reference line perpendicular to a scrolling direction and intersecting the text location and 
smoothly scroll the document and the reference line to the target location, the target location 
being close to a start edge of the pane. The target location is within two text lines of the start 
edge of the pane. A line of text at the selected location is highlighted at about the time the 
location is selected and used as the reference mark; altematively, the highlighting is 

30 supplemental to the reference mark. Highlighting can be of any conventional kind, such as 
reverse colors, addition of a color background, or changing font style or size, for example. 
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The invention can be implemented to realize one or more of the following 
advantages. It provides a quick and efficient speed of the movement that is cognitively easy 
for the user to follow. The user does not have to maintain his focus and uninterrupted 
attention on the screen and apply manual manipulation while the read text is moving. The 
5 invention provides for the movement slow enough to permit the scrolling of the document to 
be followed by the eyes. Consequently, it makes it easy for the user to preserve context 
while reading. The invention does not make use of the scrollbar and is not affected by the 
sensitivity of the scrollbar movement, especially when working with a large document. 

The details of one or more embodiments of the invention are set forth in the 
10 accompanying drawings and the description below. Other features, objects, and advantages 
of the invention will be apparent from the description and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 
FIGS. 1 and 2 are flowcharts of processes in accordance with the invention. 
Like reference symbols in the various drawings indicate like elements. 

1 5 DETAILED DESCRIPTION 

As shown in FIG. 1, a system operating in accordance with the invention in 
displaying an electronic or digital document performs a process 200 in response to a user 
command. Generally, the process will be implemented in a computer program application, 
such as a document viewer application, as will now be described. 

20 Initially, the application receives a "show me" command from a user indicating the 

user's desire to view a portion of the document (step 202). Such a desire can arise, for 
example, when the user starts to read a new paragraph. Although the user is not necessarily at 
the bottom of the pane in which the document is being displayed, the user is mentally 
changing contexts. Therefore, this is a logical point for the user to stop reading, for the 

25 application to update the display of the document, and for the user then to resume reading. 

In entering the command, the user selects a portion of the document by selecting a 
location in the document. This can be done by a variety of ways, such as by pointing and 
clicking with a pointer device such as mouse. Alternatively, the user can select the location 
by keystroke on a keyboard, or by a combination of a pointer and keyboard. The show me 

30 command can be entered by one or more keystrokes entered in conjunction with a selection 



action, or by a sequence of keystroke and/or pointer device actions. The selected location 
can be in a line of text, between lines of text, in a graphic objects, in a multimedia object 
(such as a video clip), in a linking object such as a hypertext link, or in any other kind of 
object that may be found in an electronic document. 

In response, the application marks the selected location or object with a visual 
indicator or reference mark (step 204). The reference mark can be generated in a variety of 
ways, including artifacts overlaid on the document and temporary modifications of the 
displayed appearance of the document. Possible modifications include modifying the 
document background, foreground, or a combination of these. The reference mark can be 
any visible indicator inserted into or adjacent to the already-existing content of the document. 
The mark can be made using any graphical symbol, text style or text that can act as a 
reference mark. For example, if text is displayed, the process can overlay a blue line on the 
document at the location selected by the user in a direction perpendicular to the line-to-line 
reading direction to allow for various text configurations. If the selected portion is a graphic 
object or a video clip, a display area for the object or clip in the document can be surrounded 
or otherwise delimited by a reference mark artifact. 

Next, the application smoothly scrolls the content and the visual indicator across the 
display pane until the selected location is close to a target location (step 206). The scrolling 
is performed at a smooth pace, slow enough that the user can visually follow the content and 
the reference mark as it is moving. It is advantageous to scroll at the fastest speed that users 
can easily follow and that provides an appearance of smooth rather than jerky motion. 

P preset by the application or it can be set by the user as a 
on can defined in terms of a document scrolling or flow 
;ft to right) in which the document is naturally read. The 
ig on the nature of the portion selected by the user. For 
t is selected can be one text line away from the starting 
ig to the flow direction), while the target location for a 
le very top of the display pane or even a new pane created 

After the smooth scrolling, the application performs any operations required to show 
the user the selected portion, according to the nature of what the user selected (step 208). A 
particular set of such operations will be described in reference to FIG. 2. If a new window is 




the target location and is opened to show the selected portion, both the scrolling and showing 
can be done essentially simultaneously. In general, however, the scrolling will be done first. 

When, or shortly after, the smooth scrolling is completed, the reference mark is 
removed from the display (step 210) and the process 200 is finished. 
5 FIG. 2 shows one set of operations that can be implemented to perform step 208 of 

FIG. 1. According to the nature of the selected portion (decision step 220), different 
operations can be performed to show the selected portion to the user. 

If the user selects a video object, for example, an area is defined at the target location 
for displaying the selected video (step 222). According to the target location defined by the 

10 application or by the user, the area can be within the pane displaying the document, or in a 
separate pane. The target location definition can also define a default size for the video 
display area. The video is then displayed in the area (step 224). 

If the user selects a graphic object, such as a vector or raster artwork object, for 
example, the application optionally determines a magnification for the object (step 226). By 

15 default, the magnification may be determined by the magnification of the document as it is 
being displayed. Generally, the target location of a graphic object will be within the display 
area of the document and not in a separate pane, although the option of a separate pane for a 
graphic object can be provided. The user can optionally define a minimum, maximum, and 
preferred size of display for a graphic object, as well as a minimum and maximum 

20 magnification. The user can optionally specify a preference for viewing graphic objects with 
no change in size from the size displayed with the rest of the document. The object is 
displayed at the target location according to any constraints defined by the user or application 
(step 228). 

The application can be implemented to recognize as a special case the case of a 
25 graphic object that contains text. For this case, magnification can be determined so that the 
displayed object is enlarged at least so much as to show the contained text at a desired size. 
For example, if the primary size for the contained text is 6 point and the desired text size is 
10 point, the correct magnification would be 1.67. To achieve this magnification, the might 
have to fit as much of the object as would fit in the display pane, adding scroll bars to the 
30 window if the image did not fit. Alternatively, such a graphic object can be magnified and 
displayed as described earlier. 
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If the selected portion is document text or white space associated with text, the 
application simply displays the text as and after scrolling the document to the target location 
(step 230). 



5 The invention can be implemented in digital electronic circuitry, or in computer 

hardware, firmware, software, or in combinations of them. Apparatus of the invention can be 
implemented in a computer program product tangibly embodied in a machine-readable 
storage device for execution by a programmable processor; and method steps of the invention 
can be performed by a programmable processor executing a program of instructions to 

10 perform functions of the invention by operating on input data and generating output. The 
invention can be implemented advantageously in one or more computer programs that are 
executable on a programmable system including at least one programmable processor 
coupled to receive data and instructions from, and to transmit data and instructions to, a data 
storage system, at least one input device, and at least one output device. Each computer 

15 program can be implemented in a high-level procedural or object-oriented programming 

language, or in assembly or machine language if desired; and in any case, the language can 
be a compiled or interpreted language. Suitable processors include, by way of example, both 
general and special purpose microprocessors. Generally, a processor will receive instructions 
and data from a read-only memory and/or a random access memory. The essential elements 

20 of a computer are a processor for executing instructions and a memory. Generally, a 

computer will include one or more mass storage devices for storing data files; such devices 
include magnetic disks, such as internal hard disks and removable disks; magneto-optical 
disks; and optical disks. Storage devices suitable for tangibly embodying computer program 
instructions and data include all forms of non-volatile memory, including by way of example 

25 semiconductor memory devices, such as EPROM, EEPROM, and flash memory devices; 

magnetic disks such as intemal hard disks and removable disks; magneto-optical disks; and 
CD-ROM disks. Any of the foregoing can be supplemented by, or incorporated in, ASICs 
(application-specific integrated circuits). 

To provide for interaction with a user, the invention can be implemented on a 

30 computer system having a display device such as a monitor or LCD screen for displaying 
information to the user and a keyboard and a pointing device such as a mouse or a trackball 
by which the user can provide input to the computer system. The computer system can be 
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programmed to provide a graphical user interface through which computer programs interact 
with users. 

A number of embodiments of the invention have been described. Nevertheless, it will 
5 be understood that various modifications may be made without departing from the spirit and 
scope of the invention. Accordingly, other embodiments are within the scope of the 
following claims. 

What is claimed is: 
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